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1 $r=$
$(r\iota^{12}, \ldots,r_{d})\in$ $d$ Zd.-b} $\tau_{d}$
$(a)=(a_{2}\cdots a_{d}-\lfloor ra\rfloor)$ $(a=(a_{1,\ldots,d}c\iota)\in \mathbb{Z}^{d})$
$0\leq a\downarrow.r_{1}+tl_{2}r_{2}+\cdots+a_{rl^{1}d}+a_{d\cdot-}\cdot.\downarrow<1$




1. $r\in \mathbb{R}^{d}$ ?




1 $H$ Brunotte, A. Petll\"o,$\cdot$ J. Thuswaldner, K. heicher, W. $Soein\epsilon r$
,













































$d=2k-1$ g) $K\cdot Sc:hlYliclt[8]$








1. $-2<\lambda<2$ $0\leq a_{n\cdot- 1}+\lambda a_{n}+a_{n-1}<1$
2












$0\leq a_{r\iota\cdot\dagger\cdot 2}+\lambda a_{n\cdot\dagger\cdot 1}+ll_{f},$ . $<1$
$(\begin{array}{l}a_{n\{\cdot\cdot 1}c\iota_{n\cdot\cdot\dagger\cdot 2}\end{array})=(\begin{array}{ll}0 1-1 -\lambda\end{array})(\begin{array}{l}a_{r\iota}\mathfrak{c}\iota_{r\iota\cdots\}\cdot]}\end{array})+(\begin{array}{l}0k\end{array})$
$k$ $\lambda a_{n\}\cdot.l}$ $k\in[0_{:}1$ )
$x^{2}+\lambda^{J}J^{\cdot}+1$ $(-\lambda\pm\sqrt{\lambda^{2}-4})/2$ $\lambda\in(-2,2)$
..-..^.^ 1 $\lambda=-2cob’(\theta)$
$co\backslash (\theta)\pm j_{h’}in(\theta)=a_{J}xp(i\theta)$ $\theta$
$\mathbb{R}^{2}$




Mathematica $\lambda=1/2$ (10t), $-15$)
3 $\pm 1$ \iota
3
2: $\lambda=1/2$ $(100, -15)$
rl $=1/2$ ;
a $\epsilon\{100. -15\}$ ;
$L=$ NestWhileList [Function $[z$ .
{Last $[z],-Floor[First[z]+r1$ Last $[z]]$ }], a, ! (a $==\#$) &, {2, 1}];
Print [Length $[L]-l$];







$\mathbb{Q}(\cos^{\backslash }(\theta))$ $\mathbb{Q}(\cos(\theta))$ $\mathbb{Q}$
$?^{l}/q$ $\theta=2\gamma nr/q$ $Q(\cos(\theta))$
$\phi$ $\phi(q)/2$ $\phi(q)=4$
$q=_{\backslash }’\overline{)}8,1(),$ $12$ 4 \mbox{\boldmath $\sigma$})
1) -..^ $\iota^{j}/1\in\{1/0^{\ulcorner}, 2/\overline{o^{\backslash }}, 1/8,3/8,1/10,3/10,1/12, \backslash )\ulcorner/12\}$
$\lambda=-2\cos(\frac{2p\pi}{q})$
$\frac{1-\sqrt{\prime 5}}{2}$ $\frac{1+\sqrt{\overline{o}}}{2}$ $\sqrt{2},$ $-\sqrt{2},$ $\frac{-1-\sqrt{5}}{2}$ $\frac{-1+\sqrt{0^{\ulcorner}}}{2}$ $-\sqrt{3},$ $\sqrt{3}$
4
$3:\lambda=(\sqrt{r)}-1)/2$ $(10\mathfrak{l}).,$ $-1_{1}^{r_{J}}$)
Vivaldi, Kouptsov, Loweustein [7] $\}_{-}’$ Torus $Illa_{1}$) $\lambda$
$’\iota^{2}+A\prime x+B$ $0\leq u_{n\cdot\cdot\}\cdot.)}.+\lambda u_{n-\}\cdot 1}+u_{n}<1$
$\alpha_{n\dashv\cdot\cdot 2}+\lambda u_{n\cdot\}- 1}+a_{n}=\langle\lambda t\iota_{n+1}\rangle$
$\langle x\rangle$ $x$
$\lambda u_{n}..\iota$
$\langle\lambda t\iota_{n\{\cdot\cdot 2}\rangle-A\langle\lambda(\iota_{n\cdots\cdots\cdot 1}\rangle+\langle\lambda u_{r\iota}.\rangle\equiv\lambda\langle\lambda t\iota_{l\cdots 1}\rangle$ $(ulod1)$
$\lambda’$ $\lambda$ $A=-\lambda-\lambda’$
$\langle\lambda a_{\iota\cdot\cdot\{2}\rangle+\lambda’\langle\lambda_{C1_{r\iota\cdots\cdot- 1}},\rangle+\langle\lambda a_{\iota}\rangle\equiv 0$ $(\ln()d1.)$
$T^{2}$ =R/Z2..}-.
$(\begin{array}{l}\prime x_{l}y_{1}\end{array})=(\begin{array}{ll}0 l-1 -\lambda’\end{array})(\begin{array}{l}x\prime l/\end{array})$ $(lt\iota od1)$
$\mathbb{Z}^{2}\ni{}^{t}(tx_{r\iota}, a_{r\iota\cdot\{\cdot 1})-\rangle^{l}(\langle\lambda n_{n}\rangle$ $\langle\lambda a_{n+1}\rangle)\in T^{2}$
$\Phi:^{t}(\prime x,, y)\vdash\star^{t}(,$ $’$. Torus $Illa_{1)}$ Torus map $[0,1)^{2}$
$[0,1)^{2}$ $nlo\sim 1\mathbb{Z}^{\underline{\prime}}$
Torus map piecewise attine
$\mathbb{Z}^{2}\ni{}^{t}(u,b)\}arrow^{l}((\lambda u\rangle, \langle\lambda b\rangle)\in \mathbb{P}$ Torus $\iota nap$
Torus map
5
4: $T,$ $\lambda=\frac{[.\cdot\cdot 1\cdot\cdot\sqrt{r)}}{2}$ .
‘\sim - 2 $\iota_{(\langle\lambda tl\cdot\rangle_{;}}(\lambda\dagger)\rangle$ )
–\tilde ^ $\mathbb{Q}(\lambda)$ $\mathbb{P}$
$Ton1_{\iota}$: map 1 $\mathbb{Q}(\lambda)^{l}$
2. ${}^{t}(.\iota\cdot, y)\in \mathbb{Q}(\lambda)^{2}$ $(\Phi^{\iota}(\iota(X, ?/)))_{n=),1},\ldots$
$\text{ _{}\overline{\dot{\mu}}-\dot{-}\overline{\overline{3}}}^{\wedge}\iotaa\ \dot{x}^{\backslash }\vdash p*\iota f_{c_{0}}’$
$(\begin{array}{ll}() 1-1 -\lambda’\end{array})$ $(\begin{array}{ll}() l-l -\lambda\end{array})$ q
6 $g\{.\backslash x\uparrow\gamma$ $\rceil J$ $T–\cdot\Phi^{q}$ $1$)$iec\dot{:}ewi_{4^{J}}^{\tau}$.
$b$ $\Phi^{q}fZ[0,1$ )2\rightarrow .0, $1)^{1}$
4 $(\sqrt{5}+\iota)/2$









System attractor $[0,1)^{2}$ $()$ $Y$
}’ $e\iota\cdot g_{o(1;}$(} $t$




5 Induced system &period reducing map
5 [$0.1)^{2}$ $[0,1/\lambda^{\underline{\prime}})^{\ell}$ $[0,1/\lambda^{2})^{2}$
induced system $\tilde{T}$ $[0,1/\lambda^{\ell})^{2}$
’\searrow rst return $W^{-}$
$([0.1)^{2.\prime}\backslash 1^{\cdot})\simeq([0,1/\lambda^{2})^{2}$ $\tilde{T})$
’














$1$ . $\prime l^{m}\urcorner(x)\in[t), 1/\lambda^{2})^{2}$ $m=0,1!\ldots$ .
$?n_{0}$ $S(x)=/\backslash ^{2}T^{rn_{0}}(a;)$
$\circ$
$S$ 1 2,. ( 5,10)
2. $x\in[0,1)^{2}$ $\pi(x,)$ .\acute t. $T$
$\infty$
$T$ $[0,1)^{2}arrow[0,1)^{1}$
1. $\prime x:\in[0,1)^{l}\ell$ $S(x)$ $\pi(S(\prime r,))<\pi(x)$
$\pi(T(x))=\pi(\prime r)$ $\prime r\in[0,1/\lambda^{2})^{2}$
$\lambda^{2}z:\in[0,1)^{2}$ : first return
map
$\mathbb{Q}(\lambda)^{Z}\backslash \{(0,0)\}$ $m$ $S^{rn-1}(x)$
$S^{rn}(\lambda)$ $6^{r\}l}(x)$ 3
1. 2 $\lambda=(\sqrt{5}+1)/2$
Prvof. $(S^{n}(’.\iota\cdot))_{n\iota=0,1},\ldots$ $\prime x\in$
$[0,1)^{2}$ $S(x)$ $\uparrow n_{0}\leq 4$
$S(x)=\lambda^{\prime p}(x-u)$
$u\in \mathbb{Z}[\lambda]^{2}$ $u$
{ $(0,0),$ $(0,$ $\frac{1}{2}-\frac{\sqrt{\overline{j)}}}{2}),$ $(0,$ $- \frac{3}{2}+\frac{\sqrt{\overline{o}}}{2}),$ $( \underline{\frac{1\check{)}}{)}}-\frac{3\sqrt{\vee)}}{2},$ $-2+\sqrt{\overline{\theta}})$ :
$( \frac{\backslash \prime)-}{2}-\frac{3\sqrt{\backslash r_{J}}}{2},$ $- \overline{\frac{(}{2}}+\frac{3\sqrt{\overline{Q}}}{2}),$ $(2-\sqrt{t5},$ $- \frac{3}{2}+\frac{\sqrt{rJ}}{2}),$ $(2-I,$ $-3+\sqrt{|j\vee})$ ,
$( \frac{1}{2}-\frac{\sqrt{5}}{2},0),$ $( \frac{1}{2}-\frac{\sqrt{\overline{Q}}}{2},$ $- \frac{3}{2}+\frac{\sqrt{\overline{\backslash J}}}{\underline{9}})$ $(- \frac{3}{2}+\frac{\sqrt{5}}{2},$ $())$ ,






$S^{m}( \prime c)=\lambda^{2\eta\iota_{J}};-\sum_{i=1}^{1lb}\lambda^{2(\prime n-i\}\cdot\cdot 1)_{(l_{i}}}((\iota_{i}$. $\in D)$
$\lambda$
$\lambda’$ 1 $a\in \mathbb{Q}(\lambda)^{2}$ $a’$
$\lambda\vdasharrow\lambda^{l}$ $||x\Vert$
$\mathbb{R}^{2}$ $L_{\propto\iota}-$ $A\prime I=\max\{||a’|||a\in D\}$





$S^{m}(x)(n|, =0,1, \ldots)$ $\mathbb{Z}[\lambda]^{l}\backslash$
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